Abstract-Most computational theories of stereopsis require a registration stage prior to stereo matching to reduce the matching to a one-dimensional search. Even after registration, it is critical that the stereo matching process tolerate some degree of residual misalignment. We have studied the tolerance to vertical disparity in situations in which false targets abound and corrective eye movements are eliminated. Our main results are: (a) vertical disparity of only the central "figure" part of a random dot stereogram can be tolerated up to about 3.5', and (b) vertical disparity of the "figure + ground" is tolerated up to about 6.5' in the presence of monocular cues to vertical disparity. Our data suggest that this tolerance is attained by two non-motor mechanisms:
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INTRODUCTION
Recent attempts at building artificial stereo systems have clarified the computational problems in stereopsis. The extraction of disparity information from two images may be decomposed into two principal steps. The first step is the identification of the same object point in the two images-this is the correspondence problem for stereopsis. Julesz's (1971) experiments with random dot stereograms demonstrated that the human visual system can solve this problem even in the presence of abundant false matches and without monocular cues. The second step is the actual measurement of the disparities. Additional information and computations are of course required to convert the resulting disparity map to absolute depths. It is the first step in the computation of the disparity map-the correspondence problem-which is most difficult and it is primarily differences in approaches to its solution that distinguish the various stereo algorithms that have been proposed (e.g. Marr and Poggio, 1979; Mayhew and Frisby, 1981; Baker and Binford, 198 1) .
One simplification which is commonly made in the solution of the correspondence problem is based on the so-called epipolar constraint. It reduces the correspondence problem to a one-dimensional search by making use of the fact that possible matches for a point in one image lie along a line in the other image known as an epipolar line. Such one-dimensional matching schemes require, however, that the two images be precisely registered. Registration problems are introduced by simple misalignment and by differences in the imaging properties (optics and sampling grid) of the two sensors. Even when the images are globally registered, an additional complication is introduced by the geometry of stereo viewing. All of the epipolar lines are not horizontal, in general. Vertical disparities are introduced when a "horizontal scan line" search scheme is used, for example, on images obtained with convergent visual axes or when the fixation point is not "straight ahead", because the epipolar lines are not horizontal under these viewing conditions. These have proven to be serious problems for computer implementations of stereo algorithms, many of which use the horizontal scan lines of their input cameras as approximations to the true epipolar lines. Mayhew and Longuet-Higgins (1982) have recently suggested that the vertical disparities resulting from the geometry of stereo viewing, rather than having to be "tolerated", may be used to derive information about the distance and direction of the fixation point in order to calculate absolute depth. If this idea is correct, the correspondence process should be effectively two dimensional. It should, in addition, precisely measure vertical disparities of less than 9' for most situations and less than 4' for usual stereo viewing conditions. As we will see, our results, although better interpreted in terms of a 1-D search process, do not rule out Mayhew and LonguetHiggins' proposal.
There have been a number of other psychophysical studies of vertical disparities reported in the literature. Some of these have been concerned with measuring the vertical extent of Panum's area, that is, the range of vertical disparities that can be fused. Schor and Tyler (1981) measured the horizontal and vertical
